Cardiovascular vagosympathetic activity in rats with ventromedial hypothalamic obesity.
Rats with ventromedial hypothalamic lesion (VMH) are massively obese with endogenous hyperinsulinemia, insulin resistance, low sympathetic activity, and high parasympathetic activity, which are likely to induce hypertension. The goal was to follow in this model the long-term hemodynamic changes and to investigate the role of autonomic nervous system and insulin resistance in these changes. Heart rate and blood pressure were monitored for 12 weeks after operation using a telemetric system in VMH and sham rats. Plasma catecholamines and heart beta-adrenoceptors were measured. Glucose tolerance was studied after an intravenous glucose injection and insulin sensitivity during a euglycemic hyperinsulinemic clamp test. A marked bradycardia and only a mild increase in blood pressure occurred in VMH rats compared with sham animals. Response to autonomic-acting drugs showed an increase in heart vagal tone and responsiveness to a beta-agonist drug. Plasma catecholamine levels were markedly increased, and the density and affinity of heart beta-adrenoceptors were similar in VMH, sham, and control rats. Muscle glucose use was reduced by 1 week after operation in VMH animals. These results show the following in this model of massively obese rats with sympathetic impairment: 1). adrenal medulla secretion is increased, probably as a result of hyperinsulinemia and increased vagal activity; 2). cardiac responsiveness to beta-agonist stimulation is increased; and 3). despite these changes and suspected resistance to the vasodilative effect of insulin, blood pressure does not increase. We conclude that high vagal activity may be protective against hypertension associated with obesity.